Europdisches Patentamt 



(19) 


^nll European Patent Office 






Office europ6en des brevets 


(11) EP 0 853 962 A2 


(12) 


EUROPEAN PATENT APPLICATION 


(43) 


Date of putsTication: 


(51) mta^: A63C 11/00, B63C 11/12 




22.07.1998 Bulletin 1998/30 




(21) 


Application number: 98200099.4 




(22) 


Date of firing: 16.01.1998 




(84) 


Designated Contracting States: 


(72) Inventor: Ganrtberlni. Guldo 




AT BE OH DE DK ES R FR GB GR IE ITULUMC 


14100 Astl(l'n 




NLPTSE 


(74) Representative: 




Designated Extension States: 




ALLTLVMKROSI 


De Gregori, Antonella et al 






Ing. Barzano & Zanardo Mllano S.p.A. 


(30) 


Priority: 16.01.1997 IT MI970077 


Via Borgonuovo 10 




20121 Mllano (IT) 


(71) 


Applicant Ocean Reef S.r.l. 






16153 Geneva (IT) 





CM 

< 

CM 
CO 

a> 

CO 
LO 
CO 



(54) Protection mask, In particular for underwater use 

(57) The main purpose of the invention is to enable 
protective masHs commonly known as "large face 
shiekT masks to be used in a variak)le pressure environ- 
ment, and in particular under water. 

The mask (1) internally comprises a pair of parallel 
protuberances (34) extending below the user's nose 
and having dimensions such as to be aisle to hermeti- 
cally dose the user's two nostrils simultaneously when 
applied to said nostrils by a movement from the bottom 
upwards. Said nrwivement is allowed by the deformabiiity 
of the gasket (4) which provides the hermetk; seal 
between the edge (17) of the face shiekj (2) and the 
user's face. 
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Description 

This invention relates to a protection masK in par- 
ticular for underwater usa 

As is well known, the normal underwater maslcs 
essentially comprise an optical surlace provided with a 
ruksber-coated rim wliich seals against the user's lace 
and extends suffidentty to contain the nose, without 
however preventing it Irom being squejazed between the 
fingers to close it hermetically, so as to enable the user 
to effect the necessary compensation as the depth of 
immersion changes. In this respect, compensation is an 
essential operation for adequately counter-balancing 
the external pressure to prevent collapse of the ear- 
drum. Although the aforesaid masks are reliable and 
are commonly used, they present drawbacks whfch are 
well known to the expert and will therefore be only 
kxiefly mentioned. 

To breathe In and out the user has to hold in his 
mouth (retaining it between his teeth) a nozzle, 
upstream of which there is provided a feeder (low pres- 
sure reducer), the nrass of vtrhich is large as it consists 
of inoxidizak)le metal to resist corrosioa 

Respiration through the mouth is not natural and 
the discomfort deriving therefrom is further intensified in 
that cylinder air Is much drier than atmospheric air. The 
mouth engaged In this manner cannot be used to acti- 
vate other instruments, for example to voice-activate the 
remote voice transmissk>n instruments. The protection 
offered by such masks against water, against cok:! and 
against the effects of pr^sure is limited to the few cov- 
ered parts. The seal whi^ such masks offer is often 
more theoretk^al than practical in that the mask gaskets 
are required to perform the difficult task of sealing 
against those regions of the face which are extremely 
special both for their deOcacy, for their very varialale 
shape from person to person, and for their mobilfty 
(facial actk)n is very interrse). 

To solve the aforesati drawbacks, consideration 
could be given to using masks having a face shield cov- 
ering tiie entire face. For example conskieration could 
be given to usir>g (after suitably adapting the connectors 
for the respiration devices) tiie protective masks 
described in US 5.080,092 and IT 1 215 684. but cur- 
rentiy usable only in air for civil and/or military protec- 
tion. 

Unfortunately this is not possit)le mainly because 
such masks (commonly known as "large face shield* 
masks because they cover the entire face of the user) 
prevent access to the nose for the compensation opera- 
tion. The use, under varial3le pressure conditions, of 
rrasks which do not alksw this compensation clearly 
leads to eardrum rupture. 

The object of this invention is therefore to obviate 
tiie aforesaid drawbacks by provkltng a large face 
shield" mask which enables compensation operations 
to be effected, while being able to be used under varia- 
ble external pressure and in particular in an undenwater 



environment 

Using a mask of the invention, ie a 'targe face 
shield" mask, which at the same time enables ttie com- 
pensation operations to t>e effected results in the over- 

s coming of all the problems which affOct currerrt 
underwater masks and which have merely been sum- 
marized heretofore in tfiat they are numerois and are 
well known to the expert of the art in addition to all who 
practice underwater activity. 

10 These objects are attained by an undenvater mask 
in accordance with daim 1 , to which reference shouki 
be made for brevity. 

During normal use the mears for compensating the 
pressure within the ear duct and comprising at least 

15 one protuberance, can be posKfoned below the user's 
nostrils so €is not to hinder free air infksw and outflow. 
When corrpensation becomes necessary, tsy utilizing 
the elasticity and deformability of the seal gasket the 
face shield is suitatsty moved relative to the user's face 

20 SO that said at least one protuberance ts rested against 
the user's nosti'ils by a movement from the bottom 
upwards relative to the user's face, so as to seal them 
hermetically and allow compertsation. It is important to 
note that the inverttion is based mainly on the intuition 

25 that to effect compensation it is not essential to squeeze 
the nose (an operation which is som^mes painful 
because of the presence of mucous within the russtrils 
and in any event always annoying and irritating for the 
nose) but is also possible by simple cfosure acNeved by 

30 t>arring the nostril holes from tiie outside. The method 
by which closure is achieved by simple barring, ie by 
applying occluding t>odies from the bottom upwards to 
the nostrils, is inventive in that it is contrary to the teach- 
ing of closing the nostrils fcsy squeezing, which has 

36 always been accepted as the most natural, and hence 
unquestioned in the art Consequentiy the invention 
goes against the technical prejudgements of tiie art in 
that in the underwater sector it has never been conskl- 
ered tiiat the simple appifoation of occluding todies to 

40 the nostrils couki achieve a sufficiently valkl closure for 
tiie compensatfon operations to be adequately effected. 
A mask of large face shield" type can therefore be used 
in the presence of pressure variations and in particular 
under water, with the following further advantages: 

45 

The user can breathe in and out in a natural man- 
ner, ie mainly through the nose and if necessary 
also through the mouth in the case of breathless- 
ness. Mucous material in the tiiroat is no longer 
60 subject to drying t^y the effect of the dry air fed in, 
because the nose is able to compensate in a natu- 
ral manner for any decreased air huntidity. 

- The mouth is freed of the nozzle, and the Jaws are 
no longer burdened by the weigfit of the feeder and 

ss nozzle and hence the mask can be worn for several 
hours vyithout excessively tiring these body parts. 

- The feeder and nozzle weight are supported by the 
face shield and are transmitted to tiie user's face by 
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the seal gasket which by resting on a very wide and 
regular portion of the face can aeate an excellent 
seal without excessive pressure. Possible furth^ 
devices (such as a phonic device] can therefore be 
applied to the face shield without any problem. 5 
The feeder feeds air into the mask such that the 
pressure within the mask is equal or proportional to 
the extemal pressure. By suitably adjusting the 
device for evacuating the air breathed out by the 
user, the pr^sure within the mask can be main- 10 
tained within a range of optimum values for the gas- 
ket seal and for user comfort. This avoids the 
annoying and sometimes painful phenomenon of 
the mask squeezing against the user's face when 
the extemal pressure increases. is 
If. notwithstanding all this, water should manage to 
penetrate into the nmsk. it is necessary merely to 
adjust the feeder so that it feeds an adcfitional air 
flow at a pressure suff Iderrtly higher than the exter- 
nal pressure such that the water which penetrates 20 
is expelled through the device for evacuating the air 
breathed out by the user, together with the addi- 
tional air. In traditional underwater masks this is not 
possible because the feeder feeds directly into the 
user's mouth, and devices for evacuating the air 2s 
breathed out by the user are not provided. 
As the mouth is no longer engaged to retain the 
nozzle, ft can be used to speak in a natural manner 
and hence for communication if the mask is also 
provided with voice remote transmis^on means. 30 
The mask of the invention can be modified for com- 
munication with ail the advantages deriving there- 
from. 

By isolating the forehead, the eyes, the nose, the 
mouth and the chin from the extemal environment 3s 
the mask of the invention offers effective protection 
for these parts of the t>ody against coki, against 
water, against salinity, and against possible con- 
taminant sufc38tances dissolved in the water. In this 
respect, such effective protection is unattainatsle 40 
with traditional underwater masks, which are 6ut>- 
stantially limited to covering and hence protecting 
only the eyes and nose. 

By acting on a tendentially large surface, tiie seal 
gasket provides excellent sealing without generat- 4s 
ing lines or reddening on the skin in those regions 
on which it rests. 

The protective mask of the invention can also be 
used in variable pressure environments other than 
underwater, for instance at Ngh altitude where so 
corrpensatfon is necessary and where it would be 
very advantageous to use large face shiekf masks 
because of their good protection cftaracteristics. 
From the aforegoing it is also apparent that the 
mask of the invention can also be used without ss 
problems as a ten-estrial protective mask. 

As the mask of the invention can be used in water. 



on the ground and at high attitude, it has a flexibility of 
use such tfiat the nurrber of models can be reduced, to 
the extent of making it . particularly economical and 
attractive to the market, especially the military market 
wfiich with a single mask could cover all requirements. 

One embodiment of the mask of the invention is 
described hereinafter by way of non-limiting example 
with reference to the accompanying figures. The 
descnlsed errtediment relates in particular to a protec- 
tive ma^ for urtdenwater use 

Rgure 1 is a front elevatfon of a mask according to 
the inverrtfon. 

Figure 2 is a rear elevation in which the straps are 
shown removed for clarity. 
Figure 3 is a side elevation. 
Rgure 4 s a sec^on on the line IV-IV of Rgure 1 . 
Rgure 5 an enlarged detail of the means for com- 
pensating the pressure witfiin the ear duct 

Rgure 6 is a section on the line VI-VI of Rgure 5. 
Rgure 7 is a schematic ntustration of the mask as 
worn by a user. 

The mask of the invention, shown in the aforesaid 
figures and indfoated overall by 1 . is a protective mask 
particularly for undenfvater use. It comprises sUsstan- 
tially: a face shield 2. means 3 for securing the mask 1 
to the face of a user, a gasket 4, a device 5 for feeding 
the air to be breathed by the user, and a device 6 tar 
evacuating the air breatiied in by the user. 

The face shield is of rigid material and totally or par- 
tially transparent. Polycart^onate is the preferred iiiate- 
rial as it r^esents the best compromise between the 
various technical requirements (weight transparency, 
workability) arKi cost. The dimensions of the face sfiieki 
2 are such as to protect the user's forehead, eyes, nose, 
mouth and chin. The face shield 2 has a transparent 
portion shaped to constitute an optical surface 7. 

The optical surface 7 is a fiat surface in the shape of 
a pair of spectacle lenses of ttie most transparent mate- 
rial possible, and is arranged on the face shiekl 2 such 
that when the mask is worn, the optical surface is per- 
pendicular to tiie optical axes of the \s&&*s pupil. 

In tfie illustrated example, the means 3 for securing 
tiie mask 1 to the user's face comprise two upper straps 
8. two middle straps 9 and two lower straps 10, and a 
central connection portion 1 1 . The first ends 1 2 are con- 
nected to the rigid face shield 2 by a barxi 14 which 
secures the seal gasket 4 to the face shiekl 2. The sec- 
orxi ends 13 are connected to the portion 1 1 . The straps 
8-10 and the central connection portion 1 1 fonm a 'spi- 
der structure" v^ich when the mask is mounted lies 
against the nape of the user*^ neck. The first ends 12 of 
the straps 8-10 are operationally associated with length 
adjustment means 15 positioned on the barKi 14. 

The gasket 4 for forming the hermetic seal between 
tiie edge 1 7 of the face shield 2 and tiie user's face is of 
elastic material with a substantially bellows structure, of 
such rigkiity that with the mask 1 mounted the face 
shiekl 2 is movable floatable) relative to the user's face. 
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Said bellows comprises an element 16 lixable to the 
edge 17 of the face shield 2, ard at least one f irst and 
one second annular concentric lip, 18, 19 respectively. 
The element 16 can be tightened by the band 14 and is 
connected along a first hir^e line 20 to said first lip 18. 
The first lip 18 is joined on one side to the element 16 
and on the remaining side to the second lip 19 along a 
second hinge Gne 21. During use, the second lip 19 
abuts against the user's face. The second lip 19 com- 
prises a portion 22 for at least partially containing the 
user's chin. The first lip 18 arxi second lip 19 diverge at 
a concave angle a. said concavity facing the face shield 
2. The angle a is of substantially constant size along the 
entire length of the edge 1 7 of the face shield 2. Further 
information regarding the gasket 4 can be obtained from 
EP-A-0 303 090. 

In the illustrated example, the mask 1 comprises, 
positioned on the face shield 2, two devices for feeding 
the air to be breathed by the user. A first (or main) 
device 5 is portioned to the front at the level of the 
user's mouth, a second or auxiliary device 23 being 
positioned laterally. In the illustrated example, the sec- 
ond device 23 is positioned on the right side of the face 
shield and hence of the user. 

As can be seen in the figures, said devices 5 and 23 
are provided with a thread or tsayonet connector for the 
application of a ring nut for fixing a nozzle or alterna- 
tively a plug 49. To enable the two devices 5 and 23 to 
be aitematively used also when invnersed, they each 
comprise a valve (not shown} which automatically 
closes hermetically when the air source is not con- 
nected. 

The devices 5 and 23 are provided with respective 
inner ports 26 and 27 (this latter not visible) which open 
into the space existing between the inner surface of the 
face shield 2 and the outer surfece of an oronasal mask- 
piece 28. The oronasal maskpiece 28 extends to cover 
the nose, mouth and chin of the user by passing below 
the seal gasket 4. The oronasal maskpiece 28 com- 
prises at least one unidirectional hydraulic valve 29, a 
first port 30 and a second port 31 . In the illustrated 
example two unidirectional hydraulic valves 29 are pro- 
vided, enabling f liids to pass only from the outside to 
the inskje of the oronasal maskpiece 2a The valves 29 
are positioned one on each side of the user's nosa The 
first port 30 allows fluids to pass tomrds the device 6 for 
evacuating the air breathed out by the user, the second 
port 31 allowing the votee to pass towards the phonic 
communicatksn means 32. 

The device 6 for evacuating the air breathed out by 
the user is posittoned on the face shield 2 betew the 
user's chin. It comprises essentially a unidirectional 
hydraulic valve (not shown) enabling fluids to f tow only 
outwards from the Interior of the mask 1. The outlet 
ports 25 of the valve 24 are positionable to direct the 
outflow away from the visual f iekJ and in particular from 
th^ optical surface 7. 

Witiiin the masK means 33 are provided to com- 



pensate the internal pressure, within the ear duct The 
means 33 conprise within the mask at least one protu- 
berance extending towards and below the user's nose, 
and of such dimensions as to hermetically and simulta- 

5 neously dose the two nostrils of the user by application 
to the nostril exterior. This application is achieved by 
nrxyving said at least one protuberance from the txsttom 
upwards, this nrxivement being allowed by the elastic 
ddbmnability of the gasket 4 which provides the her- 

io metic seal between tiie edge 1 7 of the face shiekJ 2 and 
the user's face. The positk>n on the face shield 2 of the 
ear duct internal pressure conipensation means 33 can 
be adjusted, to conrpensate the position of the user's 
nose, in two perpendicular directions, ie from the top 

IS downwards and from tiie outade inwands. In the illus- 
trated example regarding an underwater masK the ear 
duct internal pressure conpensation means 33 com- 
prise a preferably cylindrical protii>erance 34 fra- each 
nostril. The two protuberances 34 comprise a pair of 

20 pags 35 on which a pair of anatlergic silicone rutsber 
plugs 36 are applied, posrtional^le at will along sakl pair 
of pegs 35. The axis 41 of the \m& hole 42 of each plug 
36 is parallel to kHit not coinckient with the axis 43 of the 
outer cylindrical surface 44 of each plug 36. The two 

25 pegs 35 have one end secured to a plate 37 positiona- 
ble vertically at will relative to the face shield 2. As can 
be seen, the plate 37 is provided with skyts 38 engaged 
by screws 39 which f ix it to the body 5 of the face shield 
2. Each screw 39 can engage a plurality of vertically 

30 aligned nuts 40. 

The combination of the slots 38 and nuts 40 and the 
fact that the axes 41 and 43 do not coindde alkiw con- 
tinuous vertk;al adjustment of ^e position of the plate 
37, of the protuberances 34 and of the plugs 36. Corrtin- 

35 uous horizontal adjustment of the position of the plugs 
36 is provided by their ability to slide along the axes 41 
and 43 on the pegs 35. Said adjustments enable the 
means 33 to be easily adapted to each user. 

In the illustrated mask 1 , tiie phonic communk:ation 

40 means 32 are applied to the face shield 2. Said means 
can be of passive type Oe comprise a phonic membrane 
which transmits the user's voice to the outside), or of 
active type (for example of ultrasonic type pcwered by 
an external energy source). 

45 The mask 1 comprises a pair of laces 45 the first 
ends 46 of which are secured directly or indirectly to the 
face 2 (preferably to the band 14) at points opposite the 
chin, the second ends 47 being provided with a harxl- 
grip or knob 48 for easy gripping. By pulling these out- 

so wards from the face, the mask is immediately removed 
from the user's head without effort however well it is 
secured. 

The mask 1 can be easily put on by inserting the 
head between the two lower straps 10. By using the 
55 means 15, the seal gasket 4 is loaded sufficiently to 
enable it to operate correctly. The means 15 enable 
each strap 8-10 to be tensioned to the approfxiate 
extent, and possitsly differentiy from the other straps 8- 
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1 0. The particular structure of the gasket in combinat»n 
with the straps and the adjustment mears 15 enat3les a 
single gasket 4. ie the mask 1 itself, to be adapted to 
almost aD faces of Indo-European type without it being 
necessary to use different sizes. This fact allows a sut>- s 
stantial reduction in the nurrber of sizes, resulting in 
considerable economical advantages In that both the 
mask and the spares stocks to be hekJ are considerably 
reduced. During breathing, the air to be breathed pene- 
trates into the mask tfirough the device 5 to leave from w 
the ports 26. then before entering the oronasal mask- 
piece 28 via the valve 29 it grazes the interior of the face 
shield and in particular the optical surface 7. hence 
demisting it if necessary. The air which has been 
breathed out is blocked within the oronasal maskpiece is 
by the valves 29 and can escape from the mask only 
through the evacuation device 6 by opening the hydrau- 
lic valve 24, which being unidirectional always prevents 
fluids entering from the outside It is important to note 
that the air to t>e breathed never mixes with the air 20 
already breathed, and that this latter, being able to leave 
the oronasal maskpiece 28 only through the valve 24. 
never reaches the face shield which therefore always 
remains perfectly demisted and dean, to always allow 
optimum viewing. ss 

This separation also means that the air breathed is 
always free of cartx^n dioxide, which consequently does 
not stagnate within the mask. The internal pressure 
within the mask is substantially equal to the external 
pressure in that the air to be breathed is fed into the 30 
mask from the outside. Consequently the face shiekj or 
gasket are never squeezed by pressure excessively 
against the user's face, who consequently does not tire 
and is not marked. 

The pressure with which the gasket adheres to the 3s 
face remains substantially at its initial value and as it is 
distritHJted over a terxientially large surface (comprising 
the forehead, the eyes, the mouth and the chin) the 
mask is very comfortable. If water should however infil- 
trate, it accumulates by gravity above the evacuation 40 
desnce 6. To expel it it is necessary merely to introduce 
into the mask an additfonal air flow to open the valve 24 
and hence expel both the water aiKl the excess air. To 
compensate this, it is sufficient to lightly press the gas- 
ket at the forehead. By operating in this manner the pro- 45 
tuberances 34 occlude the user's nostrils so that he can 
effect compression. On releasing the mask the protu- 
berances 34 become positioned below the nostrils so 
leaving them free. 

The communication means 32 can be active or pas- so 
sive and can be also positioned frontally. 

The mask evacuation device 6 can also be con- 
nected to a closed circuit apparatus (rebreather). 

Claims 55 

1. A protective mask (1) particularly for undenMater 
use comprising: 



a lace shield (2) of rigid material, of such 
dimensions as to protect the user's tbrehead. 
eyes, nose, mouth and chin, and having at 
least one portion shaped to form an optical sur- 
face GO; 

means (8-11) for securing the mask to the 
user's face; 

a gasket ( 4) of elastk: material for hernrtetic 

sealing between the edge (17) of the face 

shield (2) and the iter's face; 

at least one device (5. 23) for introducing the air 

to be breathed tsy tiie user; 

a derice (6) for evacuating the air t^reathed out 

by the user; 

characterised by comprising, within the interior 
of the mask, ear duct internal pressure com- 
pensation means (33) comprising within the 
mask (1) at least one protuberance (34) 
extending towards and below the user's nose, 
said at least one protuk^erance (34) having 
dimensions such as to be able to hermetically 
dose the user's two nostrils simultaneously by 
its application to the exterior of the nostrils by 
moving said at least one protuberance (34) 
from the tjottom upwards, this movement being 
alkswed by the elastk: deformabflity of the gas- 
ket (4) which provkfes the hermetic seal 
between the edge (17) of the face shield (2) 
and the usa"s face. 

2. A mask as claimed in daim 1 . characterised in that, 
to compensate the position of the user's nose, the 
positfon on the face shieki (2) of the ear duct inter- 
nal pressure compensation means (33) is adjusta- 
ble in two perpendicular directions, Ie from the top 
downwards and from the outskie inwards. 

3. A mask as claimed in daim 1 , characterised In that 
the ear duct internal pressure compensation means 
(33) comprise one protuberance (34) for each nos- 
tril. 

4. A mask as claimed in daim 3. characterised in that 
each protuberance (34) is cylindrical. . 

5. A mask as daimed In daim 3. characterised In that 
the two protuberar^ces (34) comprise a pair of pegs 

(35) on which a pair of plugs (36) of anallergic sili- 
cone rubber are applied, positionaksle at wilt along 
said pair of pegs (35). 

6. A mask as claimed in daim 5, characterised in that 
the axis (41) of the internal hole (42) of each plug 

(36) is parallel to but not coinddent with the axis 
(43) of the outer cylindrical surface (44) of the pair 
of plugs (36). 

7. A mask as daimed in daim 5, characterised in that 
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the two pegs ^5) have one end secured to a plate 
(37) positionable vertically at wfll relative to the iace 
shield (2). 

8. A mask as claimed in claim 7. characterteed in that 
the plate (37) is provided with slots (38) engaged by 
screws (39) which fix it to the face shield (2), each 
screw (39) being able to engage a plurality of verti- 
cally aligned nuts (40). 

9. A mask as claimed in claim 1 , characterised in that 
the portion shaped to form an optical surface (7) is 
a flat surface in ^e shape of a pair of spectacle 
lenses of transparent material and, when the mask 
is wan. lies perpendicular to the optteal axes of the 
user's pupils. 

10. A mask as claimed in claim 1 . characterised in that 
the means lor securing the mask to the user's face 
comprise a plurality' of straps (8-10) having their 
first ends (12) connected to the rigid face shield (2) 
and their second ends (13) connected together 
such as to form overall a "spider structure' which 
when the mask (1) is mounted lies against the nape 
of the user's neck. 

11. Amaskasdalmed in daim 10. characterised in that 
the "spider structure" comprises two upper straps 
(8). two middle straps (9) and two lower straps (10) 
and a central connection portion (11) into which the 
second ends (13) of said straps (8-10) converge. 

1 2. A mask as claimed in daim 1 0. characterised in that 
the first ends (12) of said straps (8-10) are con- 
nected to the face shield (2) by a band (14) whteh 
secures the seal gasket (4) to tiie face shield (2). 

13. A mask as claimed in daim 10. characterised in tfiat 
the first ends (12) of said straps (8-10) are opera- 
tionally associated with means (15), positioned in 
conespondence with the band (14), for adjusting 
their length. 

14. A mask as dalmed in daim 1 , characterised in that 
the elastic material gasket (4) for the hermetic seal 
between the edge (1 7) of the face shield (2) and the 
user's face is of the bellows type and has a rigidity 
such that when the mask is worn the face shleki is 
movable floatable) relative to the user's face. 

15. Amaskasclaimedindaim 14, characterised in that 
said bellows comprises an element (16) fixaUe to 
the edge (17) of the face shield (2) and at least one 
first (18) and one second (19) concentric annular 
ring. In which: 

- said element (1 6) f ixable to the edge (1 7} of the 
face shield (2) can be tightened by a band (14) 
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and is connected along a first hinge line (20) to 
sakl first lip (18); 

said first fip (18) is joined on one side to sakj 
element (1 6) f ixable to the edge (1 7) of the face 
6 shield (2) and on the remaining side to the sec- 

ond 1^ (19) along a second hinge line (21); 
said second Dp (19) abuts against the user's 
face during use. 

w 16. Amaskasclaimedindaim 15. charaderised in that 
said second lip (19) comprises a portion (22) for 
containing at least part of the user's chin. 

1 7. A mask as claimed in claim 1 5, charaderised in that 
IS the first lip (18) and second Bp (19) diverge by a 

cxincave angle a. saki concavity fadng the interior 
of the face shiekl (2). 

1 8. A mask as claimed in daim 1 7. charad^sed in that 
20 said angle a is of substantially constant size along 

the entire length of the edge (1 7) of the face shield 
(2). 

19. A mask as daimed in daim 1. charaderised ty 
ss comprising, positioned on the face shieki (2), two 

devices (5, 23) for introdudng the air to be breathed 
by the user, of which a first (5) or main device is 
positioned frontally at nnouth level, and a second 
(23) or auxiliary devk:e is positioned laterally, said 
30 devices being externally provided with a thread or a 
bayonet connedor for the application of a ring nut 
for fixing a ru>zzle or alternatively a plug. 

2a A mask as daimed in claim 19, charaderised in that 
35 the two devices (5, 23) for introdudng the air to be 
breathed by the user each comprise a valve which 
automaticaDy doses hermetically when the air 
source is not conneded. 

40 21. A mask as claimed in claim 1 , charaderised in that 
the device (6) for evacuating the air breathed out by 
the user *g positioned on the face shield (2) below 
the user's chin and comprises a unkiliredional 
hydraulic valve (24) enabling fluids to flow only out- 

45 wards from the mask (1). 

22. A mask as claimed in daim 21 , charad&ised in that 
the unidiredtonal hydraulic valve (24) of the device 
(6) lor evacuating the air breathed out by the user 
50 has its outlet ports (25) positionable to direct the 
outflow away from the visual f\e\d and in particular 
from the optical surface (7). 

2X A mask as daimed in daim 1. characterised by 
55 comprising phonic communication means (32) 
applied to the face shield (2). 

24w A mask as claimed in claim 23, charaderised in that 
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said phonic communication means (32) are of pas- 
sive type, ie they corr^rtse a phonic membrane 
which transmits the user's voice to the outside of 
the mask. 

5 

25. A ma^ as claimed in clatm 23. characterised in that 
said phonic communication means (32) are of 
active type, ie of ultrasonic type powered ty an 
external energy source. 

10 

26. A mask as claimed in claim 1, characterised by 
comprising ah oronasal maskpiece (28). said at 
least one device (5, 23) for introducing the air to be 
breathed by the user being provided with an inner 
port (26) which opens into the space existing is 
between the inner surface of the face shiekJ (2) and 
the outer surface of said oronasal maskpiece (28). 

27. A mask as claimed in daim 26, characterised in that 
the oronasal maskpiece (28) extends to cover the 20 
user*^ nose, mouth and diin by passing below the 
seal gasket (4), and comprises: 

at least one unidirectional hydraulic valve (29) 
which enables fluids to pass only from the out- ^ ss 
side to the inside of the maskpiece (28); 
a first port (30) for fluid passage towards the 
device (6) for evacuating the air breathed out 
by the user. 

30 

28. A mask as Claimed in claim 26, characterised in that 
said oronasal maskp'ece (28) comprises a second 
port (31) for voice passage towards the phonic 
convnunication means (32). 

35 

29. A mask as claimed in claim 1, characterised by 
comprising a pair of laces (45) the first erKjs (46) of 
which are secured directly or indirectly to the face 
shield (2) at points opposite the chin, the second 
ends (47) being provided with a handgrq3 or knob 40 
(48) for easy gripping. 
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